Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. The Naval Oceanographic Office (NAVOCEANO) provides daily operational global, regional, and coastal ocean model forecasts and their associated prediction products. The models utilized include three-dimensional circulation, wave and ice forecasting systems that have been developed to meet Navy requirements; the models are forced by Navy atmospheric models and constrained by Navy-developed bottom topography. In addition, NAVOCEANO acquires, quality controls, and delivers real-time ocean observations from both in situ and remote-sensing resources for assimilation by the ocean models. These observations are also used to assess model skill and develop ocean climatologies. A major supercomputing capacity is needed to run this ocean modeling suite, as well as a uniquely skilled model operations team that keeps the systems running. Dedicated ocean forecasters interpret the predictions and apply the information to Navy operations. The path from requirements to development to operations demonstrates the close links between research and development production, and operational Navy applications. This path also provides innovative future ocean modeling plans directed to improve oceanographic support to the Navy. 
these models. This article summarizes the main elements of NAVOCEANO's operational modeling systems in 2014.
SUMMARY OF OCEAN MODELS USED BY NAVOCEANO
Ocean modeling at NAVOCEANO takes a serial approach, starting each daily cycle with global prediction and scaling down to higher resolution regional and coastal domains (Figure 1) . These ocean models, most of which were developed at the Naval Research Laboratory (NRL), output global, regional, and nearshore two-and three-dimensional ocean dynamic and thermodynamic properties and two-dimensional regional and coastal wave properties. NAVOCEANO ensures that these ocean models run on schedule, data are delivered in a timely fashion to Navy users, and interpretations of the information are provided, similar to the mission of the US National Oceanic and Atmospheric Administration's National Weather Service. Summaries of the ocean models used by NAVOCEANO follow.
Global Circulation Model
The HYbrid Coordinate Ocean Model (HYCOM), which was delivered from NRL as the Global Ocean Forecast System 3.0 (GOFS 3.0), is a fourdimensional ocean forecasting system that daily predicts the structure of ocean temperature, salinity, currents, and elevation through the next seven days, or 168 hours (Metzger et al., 2014, in 
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Most of us rely each day on National
Weather Service forecasts to plan our daily schedules. These forecasts are derived from a combination of numerical models and observations. Similarly, the US Navy requires ocean forecasts to support naval operations, including environmental information on ocean currents, waves, tides, sound speed, water temperature, salinity, and visibility. The Naval Oceanographic Office (NAVOCEANO) generates these ocean forecasts, and they are used by trained Navy oceanographers and forecasters to provide useful "ocean weather" information to the Navy's decision makers, allowing them to plan and operate more safely, efficiently, and effectively. Other papers in this special issue of Oceanography describe the research behind the development of ABSTR ACT. The Naval Oceanographic Office (NAVOCEANO) provides daily operational global, regional, and coastal ocean model forecasts and their associated prediction products. The models utilized include three-dimensional circulation, wave, and ice forecasting systems that have been developed to meet Navy requirements; the models are forced by Navy atmospheric models and constrained by Navy-developed bottom topography. In addition, NAVOCEANO acquires, quality controls, and delivers real-time ocean observations from both in situ and remote-sensing resources for assimilation by the ocean models. These observations are also used to assess model skill and develop ocean climatologies. A major supercomputing capacity is needed to run this ocean modeling suite, as well as a uniquely skilled model operations team that keeps the systems running. Dedicated ocean forecasters interpret the predictions and apply the information to Navy operations. The path from requirements to development to operations demonstrates the close links between research and development, production, and operational Navy applications. This path also provides innovative future ocean modeling plans directed to improve oceanographic support to the Navy.
provides public access to the model data via its Ocean Prediction Center (OPC) website for graphics or the National Operational Model Archive and Distribution System (NOMADS) for data files.
Regional Circulation Model
The Navy Coastal Ocean Model (NCOM) is a four-dimensional ocean forecasting system that daily predicts the structure of ocean temperature, salinity, currents, and elevation for the length of the atmospheric forecast, which is currently four days (96 hours).
This model was developed at NRL as the Relocatable NCOM system (Rowley and Mask, 2014, in ACNFS (Metzger et al., 2014, in Collins et al., 2005) .
A number of output fields, including ice coverage, thickness, drift, temperature, salinity, and currents, are delivered to the National Ice Center (NIC) to provide guidance to forecasters. NCEP also receives this model guidance for service to National Weather Service users and the public. In the near future, ACNFS will be discontinued as an independent model, and CICE will be coupled within the global HYCOM system for both the Arctic and Antarctic regions. for example, by satellites or coastal radars) or in situ (i.e., directly measured by ocean platform instruments).
Regional Coupled Modeling
Observational data need to be timely and accurate for improving NAVOCEANO's ocean modeling to meet Fleet users' need for reliable, real-time information.
Erroneous observations and data that are more than a couple of days old do nothing to improve model initialization and can actually induce undesired results.
The high-quality remotely sensed data The second step is the main NCODA system. This system can run in a standalone version that supplies the background fields for NCODA OceanQC, or it can run as a pre-processing step in the ocean models (Metzger et al., 2014, and Rowley and Mask, 2014, both 
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